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PROBLEM TO BE SOLVED: To seal micropipe defects 
present in a silicon carbide single crystal in the inside of 
the silicon carbide single crystal. 

SOLUTION: A crystal substrate 1 is prepared. Opening 
parts of the micropipe defects 6 are coated with a 
coating material 5. When the crystal substrate is heat- 
treated, the micropipe defects 6 present in the crystal 
substrate 1 can be sealed in the inside of the crystal 
substrate 1. Then, the coating material 5 is removed, the 
silicon carbide single crystal is grown by using the 
crystal substrate 1 as a seed crystal. The grown silicon 
carbide single crystal is reused as the crystal substrate 
1. The crystal substrate 1 is coated with the coating 
material 5 and the sealing process by the heat treatment 
is repeated. When the silicon carbide single crystal is 
grown by using the crystal substrate having sealed the 
micropipe defects as the seed crystal, since the 
micropipe defects are not succeeded in the sealed part, 
the micropipe defects can be sealed more by carrying 
out the sealing process reusing the grown silicon carbide single crystal as the crystal substrate 
1. 
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*?a/wrxfiS6##&L&ivffiigc ((ooodi 

KWffflf^Kliof f-axisifi) *M»gffi 
g a B a 15;ll^iii^l^ ^LTdb ft/c*«ig B B B 
f'W^fflCiSi 

-f ? a/U 6 #KS$ nfci«IS a B B i znxfmm 

moment LTfft-r^. c t t>sjmx'& o , cftK ± i? 
« o m LTjnxMar 4 c t X-. m\temm£§hmw.(D 
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[0 0 6 0] LT, — fiJ^ftlii^r^LrfevW 

7XK6 6 -ewSS^^-ewS^^ffllSBii: Lt 
fig* $ ^fc^BlllgiftSIf sisro^n 

0. Riga* h£*ffiKBiM-r 

[006 1] *mmmi&o>m$mt lt. tjatt*4 5© 

MW*4 5 ±!3KM^4 1 , ^MSroi^. MS«if4 5 *<j» 

1. y ^ > ^[3 «fc 0#iLt^LT Lt^<ti6%<, 

v-r ^ rxRg 6 ©HpaJA*. 5 ic =t o r 
matt < »**ftA:«ji* jiwaai^ti^a-c zztztb. 

ffls?L7 zmm.\stz'&., mtttW5*mik-fz>m 

■CBS* LTLSTu t *B&Jh?# *. 

20 [0062] a®«aapw©*t«t LTH. ?V/Xf 

S5;ffli^;W<T-t^ Q c ft f> © W*4i±|^Maiajt 

[0 0 6 3 ] ^Ma(ci5^TS«ig B B B l*«ftL 

tt^J:-9fc, SSfS B B B 1 ©ifi«KcWfcB&±*t*4*E«L 
TiJ:i\ 0 5{^<t|5$ih«*4?rieML/cmMS^S© 
fBf*BrliH«:*-r. «ffcl»ih»St Lt, Mitf, S i 
30 CiS i &Stsl®*.teifC>mfcmn. ~>7>. ra/N-V 
^^©SlfflSS^if^fflv^Ct^t?**. 4fc. ift 

[0 0 6 4 ] (^2 wmbm) ±ssm i %mm.x\t^ 

■74 7 a/U7Xt& 6 SrlflSL^S«ig B B B 1 ©Xlc^b 
Mmm&ih ?rfiSS $ - $ tS«^ B B B 
^iQifaUfct©^B)K*«^ B B B 1 i:|^T7^ ^o/n- 

BM(»J:o{zi,xt> 

40 [0 0 6 5] *-r, s mnnmtmmiz, si«i4 5 

(3j;oTSaLfcS«|g^ B 1 ^Lt-7^?D/W7"X 
iBOIi*m\ S«^ b b b 1 ©T'C ^a/NV7-^RB6 
5rM*i-4„ Cft(3j;t9, ^tz-t^-XOi-74 ?d/W7" 

6 ^»LTVn^^S«$Sb b b 1 *^^ft-5„ 
[ 0 0 6 6 ] S«^ B B B 1 ©-9*>. 7^7p/W7 > 

X16 6 ^fflS $ ftycflM iVWiUL. ZtDWO&L tz3k 

50 [0 0 6 7] » llUBg»(3*i^rtt^Lfc 
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«fc •?(;:, l^wv-f fa'WfXf&G [cfci^T &-£■©*§ 
#T^KfflS©Stt<ti*/U**-#Wi-l>/i#>, T^f 
/W 6 ©ISS&aWb;*-^ - £ (c «fc o r. B§ 

J: <9 "T-i r © v ? a / W 7'^fi§ 6 £ -i> <! t & T* 

[0 0 6 8] -t Lt, JifE^Si&mcTW ^a/W 

[0 0 6 9] CCO<fc-9(C-r^Ci:T% 3£1S$am3 1 ©JS^ 
*. :©<toi:7>f ^a/^7°^RS6 #EflS£*x/cS« 

[0070] *K^Mt^fc^Tt, 31 i wmmcom. 

nmr-TTs Ltz j: ? [c, 5 ©HB3rJiB{riSSP« 

&tfs«*s B B B 1 ©a^(^{bi»itw*45:iHai- 

[0 0 7 l] fti>\ -yf 9asu-r%.f&mmv>tzit>o>m 
ffliiiLt, hi i (c^-r=t9i-, 3 

©±SI$KS«*£ B B B l TffK«fl3i* 

a. «*ciH 5 iw^-f i 0 KMfcB&jhttt* 4 x-mmsgk 

ft3*4 , Ttf dSffittA l S:iE«-r**&^o^T 
titMroi»Ma^a(-^iiffl^IfgT'S,^„ 

[0072] fc*>\ aastss i **K{ta*©«^-ico^ 

#-5>o 

[0 0 7 3] 

[0 0 7 4] (mmm 1 ) *n*few±, ±ie» 1 n*fe^ 

[0 0 7 5] £-ffc»fflK;WK>5 0 cm- 2 ©7>f?D;< 
-f 7°^Rg6 S:Wi"*ffS 3 0 OumO4H|f0S i C 

jws«t«s $ i u - 

l ©C®(cSa«*45 t LT3C-S i COxt7*v 
+ ;UK£CVD&£03^T,fa l 5 zzm©J?£T-ffML 

/Co 

[0076] »#*mmm. mxmmm* m*mn=p 
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C-S i C©ie$r*v/*;uRi;: jurist 

w<e<s**nTi^. &*s, mem ©hbh (o o 

0 1 ) vtX HB^ffl^TfcO, 3 C-S i C<Ox^ 

*->*;HUi (ill) M*«fiiiii:Lr«ffll*nTi> 
a. 

[0 0 7 7] ±E*«»S 5 oaBtcaiB«»SP 

ttt LTjPSil&8 0 0 iim©r777-f HE**— 
*«aW"jTfE»EUfctt»-r, S1®IS B B B 1 £0 1 fciSLfc 

^fea^ai-iHa Ltz. -?>( 9 a/^ -rxssifls^&a 

10 IiiLt, iia±^ 6. 67X10 4 P a (50 
OTorr) , S**S B B B 1 ©iBKtf 2 3 9 0 1 , jgM bS 

* 4 ^s^isa i omoauEStf i o t u%<mm 4 © 

SJK = 2 4 0 0t) i^-5«t -5 l- LT 2 4 B#KC0^a 
[0 0 7 8] iroJ^ftlfS^Tff^n/ig^SJIS: 

(oooi) iBt=WTCifiin0f«Lfc», fltdrMtt 

©$SS> v^T ? n/W 7*XfiS 6 ©-9 ^.P^D^76^ B B B a® 
*^StBLT^^tOt±^#:05i^2 0 %T-& 0 . SOW 
20 8 0 %C±^B5TJgBl^ ^ r M □» Sr^fc ^ i ^ffi. f 

[0 0 7 9] CWJ;-9^XSTi#f>n/c»«ISB B B 1 

it B B B <i:LT. mmm.&tc'ft'y-tz. m^titzi 

H&f&a>W&fk'( >3'. v h ^t.SSSiSB B B 2 S:«J *3 tB U 

Pf§ma 5r If ffi L o * ©IS*, t -f * a / < -/^Pfiffiff 
li, ^a/N'-f7'XfigfflSXg$:*fe-rHul-li^5 0 c 
m- 2 T-*o/c©A^ 1 0 cm- 2 tiS'>LTlV; 0 

[0 0 8 0] -t lt, i.tzikT.mzmm.m'o'MLtzng 
s^l/co 

[0 0 8 1 ] (HSfe^iJ 2 ) #H*feW±. XISm 2 HifeJ^ 

[0 0 8 2] 4-f ^(BfBlt**W 50c m - 2 ©v-Y ^ a/t 
-f7"^RS6 5rWr-S.JP$ 3 0 0 um©4H|f©S i C 

^s B B B T-««$n^s^ B B B i fefliXL, c©a«$s B B B 

1 OCIt8Ittfi5t LT3 C-S i C©^tr?*v 
■^7UM5rC VDfi^ffl^T,^ 1 5 uraffiW ^TflL 

40 [0 0 8 3] fttHHSHRtkML fl^JHWH. ^*M«^ 

mm&zm^rmmLtztzz. ta/u-rxw&s 

©P^agP(± 3 C - S i Cfflxty + v'fiHiacTl 
W34<**«nri^A:. ttfc, ®s;SSb b b i ©*bi± (o o 
0 1 ) vtx M5rffll>Tfei9> 3 C-S i COit? 
*->^;uMt± (111) M4rfiJtSiSt Lr^tffltsnT^ 

^o 

[0 0 8 4] <X(C ±!S«a»*4 5©a®t*B«»» 
LTJP$^J8 0 OumO/777-f MS 
*««M-CHSLfctt«T, ®S*Sb b b 1 trU 1 KiSLfc 
50 ifel^ICElLfc. 7Y ^n/<>f/^KBBSffttoa 
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XmtLX, &m%J£t)tfG. 6 7xl0 4 Pa,S1£ 

isji i ©-<ss# 2 2 3 o *c . mitmm a tmm^a i © 

IfflOSajtSI** 6 0 *C 4 ©SJg= 2 2 9 0 1 ) 

t<t4J:^:UT2 4 B#p B 1©8$!S£fT o fc. 
[0 0 8 5] £©J:}*IS*ST»&nfcWS*t»* 
( 0 0 0 1 ) ffiK5MTt«HWBUA:|k, »»=FgMl« 

©ssifi, 6 © -5 *» nnwiiffixtm 

5 %imwmmMizts^xffln&*ntzti^wm, 

[0 0 8 6] iOJ:T/j:IlTff.nfcI« a B a 1 

/=s«^h b b i * ( o o o i ) wizw-'n imwwm Ltz 
p»gpiajA«isaaB* ^Hi±i vx^tz t ©(4^*©w 2 5 

%X&<0, 7 5 96©fc©t4affi5fJSBU*i^rM 

[0 0 8 7] Ji*±© 7"n -tr 7, £ £ <i tc 2 0li 9 ^It" C £ 
CioT, WtWtt-^-f ?D^-f7°^MKt4ift5 cm 

[0 0 8 81 (Hifcfll 3 ) *HfifeW4. 3WJ 1 icjtf L 

[0 0 8 9] ir^PBffift 50c m" 2 ©-^ ? a/< 
-f7°^RI6 ^^fT-SISS 3 0 0 itm©4 H&BOS i C 

msgkxn&ztitzmmzghi mmu co&k&h 

1 (DCmizWSMUb b LT 3 C — S i Cfflit? + -> 
-r;HK£C VD&fcfll^Tift 1 5 umomZX-WMlzB 

[0090] Gkft^&mnm, d^gsM. ^ssm^ 

<&|»P»t±3 C-S i C«xf?*yt;Hia,TB 

r B 5^<s* i! nr^fc <> tits, s^Sei i commit (o o 

0 1 ) vtX KB^ffl^TfcO, 3C-SiC©xt7 
*v-wHSt(4 (111) LtiSII$nTi> 

[0 0 9 1 1 tfac, StiiJgJI 1 *m 5 ic^L^MS^E 

T, 3?HMEE##6. 67X10 4 P a (500Tor 

r ) , s«*Sb b b i ©aa:a< 2 3 9 0 1 , Mtteitfcm 4 

£ LT©S iCtSi t SK&il 1 ©M©ffi 

JKM^r (K<bB6jh*m4©»K- 2 4 0 0t) fctt 
-i> <fc -9 £ LT 2 4 B#p B ^©^aaSr^f o tz. 

[0092] zcDkitixmzmxmbfttzmmzihz 
(000 1 ) Miz¥-ftizmmmmLtz'&, m&=?mm 
mtmytmwmzm^x*<DmmznMiznmLtz. * 

©SSHI, ? a/U y'Xm 6 © ? ^P^#*Sb1?I® 
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9 Q%imMwmmizts^xmnfflzmzti^w.m, -t 

tito*>&£:lzmwntzVmizti -oX^tz. 

[0093] zcD^ntixmx'm^ntzmmm^B 1 
mihtLx. fmw^i&i^tz. m^ntzA 
h ^^©^yea-f > 3' h a^s*bs b b b 2 *«j 0 tb u 

it, ^a/sv •7Kv&fflmxmzm-t$ijizt,t% 3 5 0 c 

m- z X'$>-z,tz<Dfi*m 5 cm- 2 l:I'>LTPf;„ 
10 [ 0 0 9 4 ] iLT, ±fe£IH4:?|£ligigl,faB 
flbfcWfcv-r 7 d/nV -r^Rafga*^ 0 . 5 cm" 2 

[0095] mmm 4 ) *nsfeW4, mmm 1 t-*t l 

[ 0 0 9 6] i-r^Kffia^W 5 0 cm- 2 ©x"f ^a/N' 
-f ^SS6 Zfi-fZm $ 3 0 0 um(DAH0B<OS i C 

mfeB B BT-«^$nfcS«^B B B 1 &ffl*u c©»«is b b b 

1 ©CM(-^aW*45 t IT3C-S i COx^ + v 

20 +- jvmzc vumtm^xm 1 5 um<D&zx-mi8.i, 

tz a 

[0097] m»=Fwmm. mtmm. M^mm^ 
mwLMzm^xmmLtztzz, -?j?a/n -r%ms 

©P?fPg|5t4 3 C-S i C<Dzm?*is^)vmiz£^xm 

fflti<m&nx^tz. tits, mfflfegh 1 ©asti (0 0 

0 1 ) v-rx hM$rffloriJO> 3C-SiCfflxt7 
*">+;H«[4 (111) ffifc^fiHfcLTfiKBian-r^ 

[0098] ±mm iwMmxm^tzmwttHs 

30 ©^B(Sa«|5W5rfflv^^> S«^b b b 1 £H 1 tc^Lfe 

IltLT, HHMffi^^6. 6 7 x 1 0 4 Pa. S* 
^b b b 1 (Di&BW 2 3 9 0 1 . j^ftiiSl 4 i:S«MB B B 1 © 

PB-jwag^ i o t a%itmm 4 ©ss= 2 4 0 0 1 ) 

[0099] c©±-5J5cie4eri#t>nfes«iBai 
* (oooi) mzm^zmmmLtzfe, «»=f*h 

^<!:{i7 , 6S^?:fflt^T^©aS?ri¥ifffl^ig^LfCo 
^©ilS*. 7-f 7 o/<>f 7°^Rg 6 ©^ ^HDffiA^SAft 
40 H*^SItbLTlVct©t±^:#©^8 5%-e* 0. JSO 
» 1 5 0 /o*^®effJg®tcfcOTRSPa5?rJ#fc/j:^tt«l. 

[0 10 0] ^©«fc-9^IffT-f«^n/cSMSB B B 1 5rffl 

t&iktvx, mmmfcAZft^tz. ^cd-&, m^ntzA 

14, ta/tJTXVfcmmXMZIM-fffilzimb o c 
m- 2 -c 5 $>-p3t©*^4 5 cm- z lzm'PLtztzl1X$>r> 
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[0 10 1] ■€■ Lt\ ±ia^Ig*SK, «0igLfc*£ 
S, «**tofcv-f ?n/^rWB«lt**4 0 cm- 2 i 
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[0 10 2] -9 tz:, 

[0103] (nsfe0ij5) *HM0!it±. ±tmmnm^ 

[0 1 0 4] *-TXR5?giS^5 0 cm- z <D-?4 ?a/< 
Jy'X.mGZ^-f&BZ 3 0 0 jumtf>4 H£fl?tf)S i C 

l©CH!^Ka«l4 5iLT3C-S i C©xtf? + -> 

/Co 

[0105] gttuws, DtiKM, ^mut 

(Dfflnm* 3 c - s icxe^*->t;ntc«k^ trm 
ft < s#*iTv*fc. tt*>\ sk&h i ©aiii ( o o o 

1) ytXM5:ffl^Tii^ 3C-SiCxk^*v 
•wUBiti (ill) I5r«SIi LTjfcWSftT^*. 
[0 1 0 6] <Xlc. ±ia»att*4 5oa®tJSS»8 0 

Iffirt?. S**SJI 1 £0 1 fc^LfcaW&SfSBKBEBL 

6 5 x 1 0 4 P a, 1 2 1 

o or. mimmt tmmg& 1 ©Moan**** 1 or 

[0 1 0 7] £©J:-5ftXg££T»e>ftfc£1g|£ii£ 

(oooi) stc^f^BPJSt/c^. 'fotttwrnffli 



[0 10 8] £©J:dftIST-f#^n/cg«*SJ| 1 £ffl 
Hgmvm&ihJ >n*-y h *^S1S^ B B B 2 «J & U 

«, v-f ^n/N-^^'XSSBBSXfl^Sfe-rtdtcHi^S 0 c 
10 m- 2 T-S.^/cCD*^4 0cm- 2 l:I'J>LTl>/c o 

[0 10 9]*LT, ±E^ie*Sfl[, »0JgLfc*£ 
7 a/<>r 3 0 cm" 2 * 

T-^>L/Co 

[0 l l 0 ] loioic, ±iB*B8*#J: 0 it«W4£S 
T *> X t> -7 J 9 □ /< -Y 6 t fflS-T £ 

[0 1 ] *^b^©^ i mmmtrnm+smsmmMto 

20 KK&gH 1 OTUciSroiTfeS. 

[m 2 ] 01 ic^-ra^g B s B i ©fidifcffi* Lfcia-c* 

[0 3] vr^D/-c^y^SSEHSlStLr©«iftiaSr 

[0 4] -7^ ?a/W7"XRSIfl^W>*-XA^SiB3i- 
Z>i-z#><DfflX-fo%o 

[0 5 ] AftffiFJt«m«:ES Lfc«ftaH6«*K«t-* 
/ca6CD0T-&<5>, 

30 1-S«*gik 3 4-fSMb3JMI 

», 5-*S!I»£k 6-^ ^a/W^R, 7 -BBS 
?Lo 



[0 2] 



[0 3] 



[0 5] 
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&ffl 2 0 0 1 - 1 5 8 6 9 7 



[gl] 



ma 




l:KfcS**ea CfflfiES) 

2: SOK 

3:2* 

5:t6HttS 

7:SUHL 



(a) 



(b) 



(c> 







7D> h^<— V©j^£ 



(72)11^ ^OJ ffiS 

^*D«S*D?l3*^¥iT*^S$M;t41# 
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i&cD i m^ns.m^^pm 
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S&«X'J#rtJBg«]irr i ts i Site 

F ?-A(##) 4G077 AA10 BE08 DA01 DB01 ED01 
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